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<210> 1 
<211> 1066 
<212> DNA 

<213> oryza sativa 
<220> 

<223> Inventor: Shinozaki, Kazuko; Katsura, Koji; Ito, Yusuke 
<400> 1 

tcatcagcta tcatcaaagc gaaggaaaga aagaaaaata aaaggaaaag aactggctgg 60 
aaattagaga agccccggac gactcgatct gggggtggca aattaatcag tgtgatcaac 120 
agggataact tatcccgtcc gaccaaatcc accaaccaaa ccaagacccg atttgttagg 180 
ctgtgaaaga cggatcagtg ggaccctgat ctacggaccc catatgtcac cgtccaggtc 240 
tctggatctc tcccgtcgtc ctaatcagac accgcgcgcg cggtgccgtc gctctcgagc 300 
cgtgtcccgc tcccaactcg tcacaaaagc gatcacagac tcttccttcc tctgctggga 360 
gagaagaaaa attggccgcg atgatgccga taaagaggaa aaagggatga gaatccgatg 420 
gaaaaaaact gatgttaatc tatcgctact gctgcgcact aagacgaatc gtatccgaac 480 
aagaaacgct tacgttactg ttcctaaatg gatcgctccg ctcatcactt aaccaaaaat 540 
cgattaggaa attgacggac agcgacgccc gaagccaagt gtctcgtcgc gtaggcgtcg 600 
aggcctcgaa gcagagggag cggagaggcg gacgcgccgc ccacgcctcc tctccctcgg 660 
tgacacggcc gtctggctcc acatggcgcc gacctctccc gatgcgtcca cccgtcccga 720 
ggcaccgcca cgtcggaacc agccggccgc cccacgcgat tgccgacacg cgtcgcggcg 780 
ccactggctc acccgctgcc tgcctctgcc tgccccccat ctcgtcgcca tttcccgccc 840 
acgcttcttg tcctcgcgtc gcctacgcgt acgtacgata caaacgccgc acctttcgat 900 
cccctccgct atataaggag ggcatctgcc tcgccacctt cttcatccga aagcaaaagc 960 
gactcgtcac agctcaaaca agtcaagagc gaatagttct tgctgatctg ttgtttgatt 1020 
actttagttc tcgagaggct ttagctgaat ccatcgatcg aggatg 1066 



<210> 2 
.<211> 1245 
<212> DNA 

<213> oryza sativa 
<400> 2 

gctagcagag ctcgtcacag ctcaaacaag 
gtttgattac tttagttctc gagaggcttt 
gagaggaaca cggagagcca ccagggtggc 
aggggcctct tcgacaacct ccttggcagg 
catgaggagg agcttgtcac cggcatggag 
gagcaccacg ccgagggcga gaagaaggag 
tccagctcca gctcgtcgag tgatgaggaa 
gtcaagagga agaagaagaa ggggctcaag 
aaggaccatg ccggtgagca tgctcctccg 



tcaagagcga atagttcttg ctgatctgtt 60 
agctgaatcc atcgatcgat catggaggat 120 
gaggctgcag agcaggtgga ggtgaaggac 180 
aagaaggacg atcagccgga ggagaagaag 240 
aaggtctccg tggaagagcc aaagaaggag 300 
agcctcctct ccaagctgca ccgatccagc 360 
gaggaggtga tcgatgacaa cggcgaggtg 420 
gagaagatca aggagaagct gcccggccac 480 
cccgcggcga cgggcttccc gcgccggctc 540 
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cgctgcatcc gtggtgacgg ccgcgcccac gccactcctg ctcccgtggt gactcacggc 600 
gatcaccacc acgacaccgc cgtccccgtg gaaaagatcg agggtgatca cgccagacgg 660 
aggcgaccct gccacgtgca cccgaggagg aaaaaagggc ttcctcgaca agatcaagga 720 
gaagctgccc ggcggccaca agaagccgga agacgcaact gctgtgccgc cgccggccgc 780 
ctcaccggct gctcctgcca ctactccggc gccagcacac ccaccgccgg ctacagagga 840 
agtgagcagc ccggatggga aggagaagaa gggtatactg ggcaagatca tggagaaact 900 
gcccggttac cacaagggct ccggcgagga agacaagacc gccgccgccg ccaccggcga 960 
gcacaagagc agcgcttaat tggggcgtgt gtgagaccag gccatggttg gaatttggaa 1020 
gtgtttggcg tgtgttagtt tggtgctttt tctgcactgc agctttgtta agttcgtgtc 1080 
aagattggtc aaggcctggt cagcgaagcc cgatcagtga tcgaagtttg tgtttcgtgt 1140 
ggggtacggg cttcagtttg ctatagtcaa gtactagatg ttgagtttgt ttaattatta 1200 
ttggcactct tgtattggtt ttgggctggg cattctgcct tggta 1245 



<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

cacgaagctt tcatcagcta ttcatcaa 28 



<210> 4 
<211> 28 
,<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequenceiprimer 
<400> 4 

ccggatcctc gatcgatgga ttcagcta 28 



<210> 5 
<211> 1608 
<212> DNA 

<213> Oryza sativa 
<400> 5 

caacaaccac tactgaacac ggctaagtgt gtttcctctc ctcgaagatg tcgttattgc 60 
gttcttttct gctattccat acatatcaat ctctagagga acaccttact ctagctttca 120 
gacaagggac ggtggtaaat cacgtcgtat cctccatggg gtgtgctccg aaaaaccttc 180 
cctcatgcat tagagatcat gggtggaatt tagcgatggc acaccttatt tataatttag 240 
ttactctccg gcggtaccat ctgcttccgt ttgttgatcg atgctggcga tgatgtgtgt 300 
gagtatcgat caacagaatg atcggacgct atttttgggg tcgttttttt tcagcattga 360 
ggagggatga ggattgcttg caacatgcag gtgctgctca aaacaacggt taagcagata 420 
tccgtcaatt tgatagtaag atctgtaacg cgtggtcttt cgagctgaaa actatggact 480 
ctttgaaaca aagataatat tatattaaat tctattattc aaagatatct aaatatttag 540 
aaagatatta ataatgttat taaactttga cttacttaaa acaagtccaa aactgcatgt 600 
ccctaaatcg ccagaagata aggaacacct gtacccgtga taacagaggg gtatgaaatt 660 
tggacacgag gcttctttgg cagacgtggc gctgagtgag cttggctcgc ttggtcaaac 720 
tccgtgcagg gacattcagt tagctagcta gcagcattgt cgacaataag atagccttta 780 
aatgttagca ctcaccagct tgtcaaaaac caaggcttgg tgacggcggc ttcagaatga 840 
aggatagatg gataaatgtc tagaatatta taaagtccaa caaaagatgg agcacatgca 900 
tgaaagatta cgtacacgaa tgcagttgat acagtggatg ttaggcataa gaagcactat 960 
aaatagaggg tgcaatcccc attgccctac acaactacac aagtcgacta tcattacaag 1020 
gaaatttaag cgaccacgaa ggtatgaaag catagcagta ctctgcattt tttttttttg 1080 
atgttgttct agctagctct gcttaaggtt ttcctttctt tcgttctttg tttttttttt 1140 
gtaagctcaa ctagttgcat gcaatttaga ttttatcctt ttacagttgg aaaaacatcc 1200 
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ctataaatat taccatgaat gcatagagat tcgaggaagc tacaaattgg acgactgatt 1260 

ccaaaaaaaa aaaaaaaatc agatggtcac atcattgcta ttgttttgtg aaagtacaaa 1320 

agcactcgtt cggattcaaa ttacttgtgc aaattaatta aaaaccatag aaatgatcat 1380 

gttaccccta cacatttcgg aaacaatacc atatatgtta gtgtgcgatc attcaaattg 1440 

atttatatct gaacaaaact gagtgggaat acggtgagca aacttgacga ttccaaaata 1500 

atttatattt aggcaaaatt ttacaacttc aaagttcaaa caagctaacc tgaaaaatca 1560 

tgtttgaatt tactaagatg tgcttttgta tttactaaac agagtatg 1608 

<210> 6 

<211> 927 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> CDS 

<222> (69).. (782) 

<400> 6 

CACACTCGAG CAGAGCAAAT ACAGTTCAGG AATCAGGAGC AAGCAGAAAC ACACACACAA 60 
ATCCGAAG ATG TGC GGG ATC AAG CAG GAG ATG AGC GGC GAG TCG TCG GGG 110 

Met Cys Gly lie Lys Gin Glu Met Ser Gly Glu sen sen Gly 
1 5 10 

TCG CCG TGC AGC TCG GCG TCG GCG GAG CGG CAG CAC CAG ACG GTG TGG 158 
Ser Pro Cys Ser Ser Ala Ser Ala Glu Arg Gin His Gin Thr val Trp 
15 20 25 30 

ACG GCG CCG CCG AAG AGG CCG GCG GGG CGG ACC AAG TTC AGG GAG ACG 206 
Thr Ala Pro Pro Lys Arg Pro Ala Gly Arg Thr Lys Phe Arg Glu Thr 
35 40 45 

AGG CAC CCG GTG TTC CGC GGC GTG CGG CGG AGG GGC AAT GCC GGG AGG 254 
Arg His Pro val Phe Arg Gly Val Arg Arg Arg Gly Asn Ala Gly Arg 
50 55 60 

TGG GTG TGC GAG GTG CGG GTG CCC GGG CGG CGC GGC TGC AGG CTC TGG 302 
Trp Val Cys Glu val Arg Val Pro Gly Arg Arg Gly cys Arg Leu Trp 

65 70 75 

CTC GGC ACG TTC GAC ACC GCC GAG GGC GCG GCG CGC GCG CAC GAC GCC 350 
Leu Gly Thr Phe Asp Thr Ala Glu Gly Ala Ala Arg Ala His Asp Ala 
80 85 90 

GCC ATG CTC GCC ATC AAC GCC GGC GGC GGC GGC GGC GGG GGA GCA TGC 398 

Ala Met Leu Ala lie Asn Ala Gly Gly Gly Gly Gly Gly Gly Ala cys 
95 100 105 110 

TGC CTC AAC TTC GCC GAC TCC GCG TGG CTC CTC GCC GTG CCG CGC TCC 446 

Cys Leu Asn Phe Ala Asp Ser Ala Trp Leu Leu Ala Val Pro Arg ser 
115 120 125 

TAC CGC ACC CTT CGC CGA CGT CCG CCA CGC CGT GCC GAG GCC GTC GAG 494 
Tyr Arg Thr Leu Arg Arg Arg Pro Pro Arg Arg Ala Glu Ala val Glu 
130 135 140 

GAC TTC TTC CGG CGC CGC CTC GCC GAC GAC GCG CTG TCC GCC ACG TCG 542 
Asp Phe Phe Arg Arg Arg Leu Ala Asp Asp Ala Leu ser Ala Thr Ser 
145 150 155 

TCG TCC TCG ACG ACG CCG TCC ACC CCA CGC ACC GAC GAC GAC GAG GAG 590 

Ser Ser Ser Thr Thr Pro ser Thr Pro Arg Thr Asp Asp Asp Glu Glu 
160 165 170 
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TCC GCC GCC ACC GAC GGC GAC GAG TCC TCC TCC CCG GCC AGC GAC CTG 638 
Ser Ala Ala Thr Asp Gly Asp Glu Ser Ser Ser Pro Ala Ser Asp Leu 
175 180 185 190 

GCG TTC GAA CTG GAC GTC CTG AGT GAC ATG GGC TGG GAC CTG TAC TAC 686 
Ala Phe Glu Leu Asp Val Leu Ser Asp Met Gly Trp Asp Leu Tyr Tyr 
195 200 205 

GCG AGC TTG GCG CAG GGG ATG CTC ATG GAG CCA CCA TCG GCG GCG CTC 734 
Ala Ser Leu Ala Gin Gly Met Leu Met Glu Pro Pro Ser Ala Ala Leu 

210 215 220 

GGC GAC GAC GGT GAC GCC ATC CTC GCC GAC GTC CCA CTC TGG AGC TAC 782 

Gly Asp Asp Gly Asp Ala lie Leu Ala Asp val Pro Leu Trp Ser Tyr 
225 230 235 

TAGAGCTCAA TCAACTGTAC AATTTTGCCT CI I I I I ICTC TCTTTTCTGG CTTCCGATGC 842 
CAAAATTTTG GTACTGTACG GACACTACTT TCGGTAATGT GATGGAACAA GTTGCAAAAC 902 
AAAAAAAAAA AAAAAAAAAA AAAAA 927 



<210> 7 
<211> 1437 
<212> DNA 

<213> Arabidopsis thai i ana 

<220> 
<221> CDS 

<222> (167).. (1171) 
<400> 7 

gctgtctgat aaaaagaaga ggaaaactcg aaaaagctac acacaagaag aagaagaaaa 60 
gatacgagca agaagactaa acacgaaagc gatttatcaa ctcgaaggaa gagactttga 120 
ttttcaaatt tcgtccccta tagattgtgt tgtttctggg aaggag atg gca gtt 175 

Met Ala val 
1 



tat 


gat 


cag 


agt 


gga 


gat 


aga 


aac 


aga 


aca 


caa 


att 


gat 


aca 


teg 


agg 


223 


Tyr 


Asp 


Gin 


Ser 


Gly 


Asp 


Arg 


Asn 


Arg 


Thr 


Gin 


He 


Asp 


Thr 


Ser 


Arg 






5 










10 










15 










aaa 


agg 


aaa 


tct 


aga 


agt 


aga 


ggt 


gae 


ggt 


act 


act 


gtg 


get 


gag 


aga 


271 


Lys 


Arg 


Lys 


Ser 


Arg 


Ser 


Arg 


Gly 


Asp 


Gly 


Thr 


Thr 


val 


Ala 


Glu 


Arg 




20 










25 










30 










35 




tta 


aag 


aga 


tgg 


aaa 


gag 


tat 


aac 


gag 


ace 


gta 


gaa 


gaa 


gtt 


tct 


ace 


319 


Leu 


Lys 


Arg 


Trp 


Lys 


Glu 


Tyr 


Asn 


Glu 


Thr 


val 


Glu 


Glu 


val 


Ser 


Thr 






40 








45 










50 






aag 


aag 


agg 


aaa 


gta 


cct 


gcg 


aaa 


ggg 


teg 


aag 


aag 


ggt 


tgt 


atg 


aaa 


367 


Lys 


Lys 


Arg 


Lys 


val 


Pro 


Ala 


Lys 


Gly 


Ser 


Lys 


Lys 


Gly 


cys 


Met 


Lys 










55 










60 










65 






ggt 


aaa 


gga 


gga 


cca 


gag 


aat 


age 


ega 


tgt 


agt 


ttc 


aga 


gga 
Gly 


gtt 


agg 


415 


Gly 


Lys 


Gly 


Gly 


Pro 


Glu 


Asn 


Ser 


Arg 


Cys 


Ser 


Phe 


Arg 


val 


Arg 








70 










75 










80 








caa 


agg 


att 


tgg 


ggt 


aaa 


tgg 


gtt 


get 


gag 


ate 


aga 


gag 


cct 


aat 


ega 


463 


Gin 


Arg 


He 


Trp 


Gly 


Lys 


Trp 


val 


Ala 


Glu 


He 


Arg 


Glu 


Pro 


Asn 


Arg 






85 








90 










95 










ggt 


age 


agg 


Ctt 


tgg 


ctt 


ggt 


act 


ttc 


cct 


act 


get 


caa 


gaa 


get 


get 


511 


Gly 


Ser 


Arg 


Leu 


Trp 


Leu 


Gly 


Thr 


Phe 


Pro 


Thr 


Ala 


Gin 


Glu 


Ala 


Ala 




100 






105 










110 










115 




tct 


get 


tat 


gat 


gag 


get 


get 


aaa 


get 


atg 


tat 


ggt 


cct 


ttg 


get 


cgt 


559 


Ser 


Ala 


Tyr 


Asp 


Glu 


Ala 


Ala 


Lys 


Ala 


Met 


Tyr 


Gly 


Pro 


Leu 


Ala 


Arg 












120 








125 








130 




Ctt 


aat 


ttc 


cct 


egg 


tct 


gat 


gcg 


tct 


gag 


gtt 


aeg 


agt 


ace 


tea 


agt 


607 


Leu 


Asn 


Phe 


Pro 


Arg 


Ser 


Asp 


Ala 


Ser 


Glu 


val 


Thr 


Ser 


Thr 


Ser 


Ser 
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135 140 145 

cag tct gag gtg tgt act gtt gag act cct ggt tgt gtt cat gtq aaa 655 
Gin Ser Glu val Cys Thr val Glu Thr Pro Gly Cys val His VaT Lys 

150 155 160 

aca gag gat cca gat tgt gaa tct aaa ccc ttc tec ggt gga gtg gag 703 
Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly Gly Val Glu 

165 170 175 

ccg atg tat tgt ctg gag aat ggt gcg gaa gag atg aag aga ggt gtt 751 
Pro Met Tyr Cys Leu Glu Asn Gly Ala Glu Glu Met Lys Arg Gly Val 
180 185 190 195 

aaa gcg gat aag cat tgg ctg age gag ttt gaa cat aac tat tgg agt 799 
Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His Asn Tyr Trp ser 

200 205 210 

gat att ctg aaa gag aaa gag aaa cag aag gag caa ggg att gta gaa 847 
Asp lie Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly lie Val Glu 

215 220 225 

acc tgt cag caa caa cag cag gat teg eta tct gtt gea gae tat ggt 895 
Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala Asp Tyr Gly 

230 235 240 

tgg ccc aat gat gtg gat cag agt cae ttg gat tct tea gae atg ttt 943 
Trp Pro Asn Asp val Asp Gin ser His Leu Asp Ser ser Asp Met Phe 

245 250 255 

gat gtc gat gag ett eta cgt gae eta aat ggc gae gat gtg ttt gea 991 
Asp Val Asp Glu Leu Leu Arg Asp Leu Asn Gly Asp Asp val Phe Ala 
260 265 270 275 

ggc tta aat cag gae egg tac ccg ggg aac agt gtt gee aac ggt tea 1039 
Gly Leu Asn Gin Asp Arg Tyr Pro Gly Asn ser val Ala Asn Gly Ser 

280 285 290 

tac agg ccc gag agt caa caa agt ggt ttt gat ccg eta caa age etc 1087 
Tyr Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu Gin Ser Leu 

295 300 305 

aac tac gga ata cct ccg ttt cag etc gag gga aag gat ggt aat gga 1135 
Asn Tyr Gly lie Pro Pro Phe Gin Leu Glu Gly Lys Asp Gly Asn Gly 

310 315 320 

ttc ttc gae gae ttg agt tac ttg gat ctg gag aac taaacaaaac 1181 
Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu Asn 

325 330 335 

aatatgaage tttttggatt tgatatttgc ettaatccea caacgactgt tgattctcta 1241 
tccgagtttt agtgatatag agaactacag aacacgtttt ttcttgttat aaaggtgaac 1301 
tgtatatate gaaacagtga tatgaeaata gagaagacaa etatagtttg ttagtetget 1361 
tetcttaagt tgttctttag atatgtttta tgttttgtaa caaeaggaat gaataataca 1421 
eacttgtaaa aaaaaa 

<210> 8 
<211> 353 
<212> DNA 

<213> Oryza sativa 

<400> 8 

getagcagag tagcaatcca ttccgatcca teaaatttet ettgagaeeg tagagagaga 60 
gagaggcgcc aaccatggee ggcatcatec acaagatega ggagaagcte cacatgggcg 120 
gaggegagea caagaaggaa gaegagcaca agaaggaggg ggageaeeae aagaaggacg 180 
gggagcacaa ggaaggegtg gtggagaaga teaaggacaa gatcaeeggc gaceacggcg 240 
aeggeggega gcaeaaggag aagaaggaea agaagaagaa gaaggagaag aagcaeggcg 300 
aggagggcca ceaccacgac ggceacagca geageageag egaeagcgae tgg 353 

<210> 9 
<211> 545 
<212> DNA 

<213> Oryza sativa 
<400> 9 
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cgactatcat tacaaggaaa tttaagcgac cacgaagagt atgacgctgg tgaagattgg 60 

tccgtggggc ggaaatggag ggtcagctca ggacatcagt gtgccaccca agaagctgtt 120 

aggcgtgaca atctacagct cagatgcaat cagatccatt gccttcaact acatcggtgt 180 

ggatggacag gaatatgcca ttggtccatg gggtgggggc gaaggcacct ctacagagat 240 

taaactgggc tcctctgagc agatcaagga gatttctgga acccatggcc cagtctatga 300 

tctggctgac attgtcacct atcttaagat tgtgacaagt gctaataata catacgaggc 360 

tggagtccca aatggaaagg aattcagcat tccactgcaa gactctggcc atgtcgttgg 420 

attctttgga aggtctggaa cgcttatcga cgcaattggc atctacgtcc acccttgatt 480 

cccagtggtc aaagaattac tacctactac catatctacg aaataatgtt ccatggtgtt 540 

gttgt 545 

<210> 10 
<211> 1357 
<212> DNA 

<213> Oryza sativa 
<400> 10 

agccgtggaa gtccaacctg caggctcagg ctgcagatcg cccaaggcgc acttgcctcc 60 
acgatggctt gtcctcaacc gctcggaagg cgagatccaa ttggcaattt gttcaacgca 120 
gggagagagg aggagactgg aacgggatca ttggacattg gttgatgaat tgcaatttgg 180 
atgacgaggc cgcgagggtc agaccgtcgg agagtgagat gatggttata caagtgtact 240 
agtaggacgg acggtggcac cggccagaag cagcagattt tgtgcaaacg ttgagcccgc 300 
aacacgtggc cggcatcgac ccgctacacg gacgcagcgc cccccccccc cccccccccg 360 
cggacccacg cgggccggcc gcgctgtcgc cgtgctgccg actacgccgt cgaaatcaac 420 
gcgtccgcct cgatcctccc ctgccgacgc tgtacaagtg gcgaccagaa aacaccatgt 480 
agtatttgat ctcgtctaag agcaagttta atactatagt ccactattag ctccaattta 540 
tttataactg atctaatagc caattcacac aataattgct tactatacta ttaatatatg 600 
gtctcacatg tcatacacat attccgtctt ggagttcgtg ctgcagctgg ctacagatct 660 
gtagcccgct gctcttctct ctcagagcga gtataatagt acaaactgga ctggcgatag 720 
gagaaacacg tcagctacag tgttgagctg gatgagtgag aagaggagag agagtgagag 780 
tgggcgacaa ttttatcgcc ggctctagca ccagcttcga gagaaaagtg gtgagcgcag 840 
aggttgtgag ctgcatgtgt gagacgaagc ttaagttatt ttattatgat gtgaagttga 900 
tgggtccagc gttgcaggtc atttattgta ttcacaagat gcaaagagag ctactagctg 960 
agttggatgg aattaacgcc ggctgtctac gctactatta accttgctct catcttttat 1020 
ctcatcaaaa tatatttata gctggctaat agtctgctat cgtacctgct ctaatgcata 1080 
cgttttttct ctctgtggca aaacggttgg tgcgttacac ggggtgcacg aagccatgca 1140 
tcaccctgct caacccgtct ccttttttag cctaatcttt tcctccttat ccgatgggcc 1200 
ttccgtttct caagacaccc ccacaccgcc ccggccctct ataaatacca accacgacga 1260 
gccaagcgaa catcaccaca gctagatcat tagcaatcca ttccgatcca tcaaatttct 1320 
cttgagaccg tagagagaga gagaggcgcc aaccatg 1357 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 11 

ccattggatc cagccgtgga agtccaac 28 

<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

gccggggatc cttggcgcct ctctctct 28 
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